Summary Eurydema pulchrum Westw. and Bagrada cruciferarum Kirkadly (Pentatomidae) show 2nϭ14ϭ12AϩXY. Autosomes show gradation in size, X is of medium size while Y is the smallest element. Both X and Y are positively heteropycnotic in diffused stage but become isopycnotic in diplotene stage and divide equationally during meiosis-I. At metaphase-II, X and Y get associated, the association being strong forming a pseudobivalent XY in Eurydema pulchrum while weak in Bagrada cruciferarum. A definite pattern of arrangement of the chromosomes is seen at metaphase-II.
Results

Pentatomidae (a) Eurydema pulchrum Westw. (Plate I)
The prometaphase plate of Eurydema pulchrum reveals a diploid complement of 14 chromosomes with 2nϭ12AϩXY. Autosomes are rod-shaped with gradation in size. One is very large, 2 pairs are slightly smaller, while 2 pairs are of medium size. Two autosomes are distinctly small as well as stain lighter than rest of the autosomes. The sex chromosome, X is rod-shaped and is equal to the size of the smallest autosomal pair, but can be distinguished because of dark staining intensity. Y-chromosome is dot-shaped and the smallest and the lightest element (Figs. 1, 2) . At metaphase, chromosomes appear thick and condensed (Fig. 3 ) Smallest pair of autosomes and sex chromosomes X and Y are rounded while all other chromosomes are rod-shaped.
During diffused stage, 2 heteropycnotic bodies, one being larger than the other, are seen in some cells while in others 2 are fused to form a single heteropycnotic body. These bodies represent X and Y (Fig. 4) . At diplotene, 6 autosomal bivalents and 2 sex chromosomes are observed (Fig. 5) . At metaphase-I, the 6 dumb bell shaped autosomal bivalents are seen to be arranged in a line with sex chromosomes lying in between them. Both X and Y appear bipartite. A regular pattern of arrangement of bivalents and sex chromosomes is not evident (Figs show 6 constricted autosomes and 2 sex chromosomes, X and Y which in some plates lie adjacently but separated while in others are joined forming a pseudobivalent. Polar view shows 5 autosomes and XY in a circle while 1 autosome in the center (Fig. 8) . In the side view, sex chromosomal pseudobivalent orientates in such a manner that X faces one pole while the Y faces the other pole (Fig. 9) . Early telophase-II shows 2 types of plates, one with 6 autosomes and X-chromosome while the other with 6 autosomes and Y. In all of them, autosomes lie in a circle, while sex chromosome lies in the centre. (Fig. 10) .
The prometaphase stage of Bagrada cruciferarum shows 14 distinct chromosomes with 2nϭ12AϩXY. Ten autosomes and X-chromosome are rod shaped with gradation in size while 2 autosomes and Y chromosome are dot shaped (Figs.1, 2) . The spermetogonial metaphase plate shows all the chromosomes to be further condensed (Fig. 3) . At interphase, X and Y lie far apart or closely associated or are fused to form a single heteropycnotic body, XY (Fig. 4) . Diakinesis and metaphase-I show 6 autosomal bivalents and well seperated bipartite X and Y (Fig. 5) . A definite pattern of arrangement of bivalents and sex chromosomes is lacking at M-1. Early anaphase shows reductional division of the autosomes and equational of the sex chromosomes (Fig. 6 ). Two chromosomes of a bivalent separate parallel to each other. Y is the fastest separating clement (Fig. 7) . Metaphase-II reveals regular pattern of arrangement with 6 constricted autosomes to be in a circle and X and Y in the center. A faint terminal association is seen between X and Y (Fig. 8 ). Telophase-II shows 2 types of plates, one with 6AϩX and the other with 6AϩY. The prometaphase plate of Serinetha augur reveals 10 autosomes, 1 sex chromosome, X and 2 faintly stained micro-chromosomes (2nϭ10Aϩ2mϩXO) (Figs. 1, 2) . At interphase, X appears heteropycnotic against the diffused chromatin (Fig. 3) . At diplotene, 5 autosomal bivalents, bipartite X-chromosome and 2 m-chromosomes are seen. In all diplotenes, 4 of the bivalents show single chiasma that may be terminal, subterminal or interstitial while 1 bivalent shows 2 chiasmata in all plates (Fig. 4) . At metaphase-I, 5 autosomal bivalents and bipartite X-chromosome are arranged in a circle, while 2 m-chromosomes associate terminally to form a pseudobivalent, which lies in the centre. In the side view, all the chromosomes appear to be arranged in a line (Fig. 5) . All metaphase-II plates shows 5 autosomes and 1 X-chromosome which are arranged in a regular fashion with 5 autosomes lying on the plate while X towards one side of the plate (Fig. 6 ). However, mchromosome is not visualized. During anaphase-II, 5 autosomes move towards each pole after equational divison while the X-chromosome lags behind and is added passively to one of the poles (Fig.  7) . Micro-chromosome is not seen here also. Plate III. Serinetha augur Fabr. 2nϭ14Aϩ2mϩXO. Four autosomes are large and rod-shaped while 10 are small and rounded ( Fig.  1, 2) . Most of the plates show stickiness among the chromosomes. During interphase, nucleus shows 1 clearly defined darkly stained body which represents the X-chromosome (Fig. 3) . During diplotene/diakinesis, 7 bivalents, 2 well separated m-chromosomes and 1 bipartite X-chromosome are seen (Fig. 4, 5) . As the division proceeds, 2 m-chromosomes associate to form pseudobivalent at metaphase-I plate (Fig. 6) . A definite pattern of arrangement of the chromosomes is seen during metaphase-I in which autosomal bivalents lie roughly in a circle, X lies outside the circle while pseudibovalent occupies the center (Fig. 7) . Subsequently autosomes and m-chromosomes divide reductionally while X-chromosome divides equationally during anaphase-I (Fig. 8) , so that all M-II plates have 7 autosomes, 1 m-and X-chromosome, the latter remaining outside the plate (Fig. 9) . At anaphase-II, autosomes and m-chromosomes divide equationally, while X is seen precociously moving towards one of the poles (Fig. 10, 11 ) After dividing during Metaphase-I, a stickiness among some of the chromosomes is again observed during Anaphase-I, Metaphase-II and Anaphase-II. 
Discussion
Pentatomidae Both Eurydema pulchrum and Bagrada cruciferarum show 2nϭ14ϭ12AϩXY. Family Pentatomidae is noted for its extreme karyotypic conservation. A diploid number of 14 chromosomes with a sex mechanism of XY is found invariably in this family and has been universally suggested to be the type number (Parshad 1957a , b, Manna 1962 , Ueshima 1979 , Nuamah 1982 . This modal chromosome number has been recorded in Ͼ75% of investigated species by Muramoto (1981) In both Eurydema pulchrum and Bagrada cruciferarum, X-and Y-chromosomes are heteropycnotic in the diffused stage but become isopycnotic at diplotene. Then after, Y becomes the lightest element of the complement as is also recorded in Coridius janus, Andrallus spinidens and Nezara viridula by Satapathy and Patnaik (1991) . Papeschi et al. (2003) , however, observed both X and Y to be positively heteropycnotic till diakinesis in Nezara viridula.
At metaphase-I, a definite arrangement of autosomes and sex chromosomes is lacking with X and Y lying scattered peripherally or in between the autosomal bivalents. Such a random pattern is also observed in some pentatomids by Satapathy and Patnaik (1988, 1991) . At metaphase-II, X and Y get associated, the association being strong forming a fused XY pseudobivalent in Eurydema pulchrum while weak in Bagrada cruciferarum. A definite pattern of arrangement of the chromosomes is observed in both the species. In Bagrada cruciferarum, autosomes form a ring that encloses weakly associated sex-chromosomes, an arrangement also found in Niphe sp. (Parshad, 1957b) , in Agonoscelis nubila, Coridius janus, Andrallus spinidens and Acrosternum graminea (Satapathy and Patnaik 1988, 1991) and in Nezara viridula (Papeschi et. al. 2003, Satapathy and Patnaik 1991) . In Eurydema pulchrum, however, XY pseudobivalent occupies the peripheral position along with 5 autosomes forming a ring while 1 autosome lies in the centre of the plate. Such an arrangement has not been reported earlier in Pentatomidae.
At anaphase-II, X and Y get separate showing reductional division. This touch-and-go pairing of sex-chromosomes during Meiosis-II is reported in other pentatomids also such as Megacopta cribaria, Coridius janus and Andrallus spinidens (Satapathy and Patnaik 1991) . In both the species, meiosis is post-reductional for sex chromosomes as in other pentatomids (Parshad 1957b , Voiculescu and Viorica 1970 , Satapathy and Patnaik 1991 .
Coreidae
Cletus bipunctatus shows 2nϭ17ϭ14Aϩ2mϩXO while Serinetha augur shows 2nϭ10Aϩ2mϩXO. The studies of Xavier (1945) and Makino (1951) indicate haploid number in Coreidae to show continuous variation from 6 to 14 with a peak at 11. Ueshima (1979) considered the modal number of Coreidae to be 21 with XO sex mechanism and suggested that the other members deviated from this type number.
The complement in both the species is conspicuous by the absence of Y-element in the males, which is a characteristic feature of the family Coreidae (Montgomery 1906 , Parshad 1957a , b, Sands 1982a . Earlier studies show 2nϭ18ϭ14Aϩ2mϩXX in Cletus trigonus, C. punctatus, Cletus bipunctatus and Cletus pugnator and 2nϭ19ϭ18AϩXO in Cletus sp. (Manna 1951 , Parshad 1957 , Dutt 1957 . Through diffused to diplotene stage, X remains positively heteropycnotic but becomes isopycnotic with the autosomes subsequently, a behavior also observed in Physomerus grossipes and Notobitus sp. (Sands 1982a, b) .
Two m-chromosomes remain separated till diplotene, get associated subsequently to form a negatively heteropycnotic pseudobivalent that lacks chiasma and usually occupies centre of the plate as is also observed in other coreids (Sands 1982a, b and Papeschi et al. 2003) . At metaphase-I, a definite pattern of arrangement is observed in both the species.In Serinetha augur, the autosomes and single bipartite X are arranged in a circle, while m-pseudobivalent lies in the centre as is also observed in Ochrochira rubrotinita and Pachylis argentinus (Sands 1982a , b, Papeschi et al. 2003 . On the other hand, Darlington (1939) , Lewis and Scudder (1958) and Wolf and John (1965) observed central position of X in some species of Coreidae.
In Cletus bipunctatus, like Serinetha augur, m-pseudobivalent occupies the centre but X remains outside the ring formed by the autosomes as is also observed in Cletus bipunctatus (Manna 1951) , in Cletus trigonus (Parshad 1957a ) and in Cletus pungtator (Dutt 1957) . In Physomerus grossipes, Anoplocnemis phasiana and Ochrochira rubrotinita also, similar behavior is observed (Sands 1982a, b) . Metaphase-II of Cletus bipunctatus shows nϭ7AϩmϩX, with a definite arrangement of chromosomes in which X lies outside the plate oriented towards one pole and is seen precociously moving towards one pole during anaphase-II. A similar behavior is recorded in Cletus bipunctatus, Cletus trigonus, Cletus sp. and Euthetus pulcherrimus (Manna 1951 , Parshad 1957a , Dutt 1957 . In Serinetha augur, however, X lies in between the autosomes at metaphase II always and lags behind during anaphase-II. Similar lagging behavior of X is observed in Akbaratus fisheri and Physomerus grossipes (Parshad 1957b , Sands 1982a .
